INTRODUCTION
The epithelium of the conjunctiva is a non-keratinizing stratified squamous epithelium I Goblet cells, highly specialized epithelial cells, are located in the apical surface of the conjunctiva between the layers of stratified epithelium. 2 These cells are primarily responsible for the secretion of the inner mucous layer of the tear film, thereby providing a physical and chemical barrier that hydrates the conjunctiva and protects it from exposure to other injurious agents. Abnormal mucin secretion (either overproduction or underproduction) by goblet cells can eventually lead to deterioration of the ocular surface.
Although the importance of the goblet cell as the major source of ocular mucin has been recognized and widely studied, to date most information is derived from in vivo extrapolations of goblet cell function. Our laboratory has reported that rat conjunctival goblet cell secretion in vitro is mediated by signalling pathways activated by cholinergic agents. 3 Mitogen-activated protein kinase (MAPK) also plays an important role in the regulation of vital cellular processes including secretion and proliferation. Activation of MAPK is mediated by several mechanisms including the stimulation of G-protein-coupled receptors via the Ca 2 +/protein kinase C pathway, or by activation of growth factor receptors via the tyrosine kinase pathway. We are interested in the ability of growth factors and Lacrimal Gland, TearFilm, and Dry Eye Syndromes 3 Edited by D. Sullivan et al., Kluwer AcademiclPlenum Publishers. 2002 cholinergic agents to activate the MAPK pathway in cultured human goblet cells and its relationship to goblet cell proliferation. The focus of the present work is to isolate, culture and characterize human goblet cells, and to investigate whether growth factors and/or cholinergic agents activate the MAPK pathway and influence the proliferation of human goblet cells.
2.METHODS

Cell cuIture
Explant cultures were established by finely mincing disease-free conjunctival tissue isolated mainly from the superior fomix of patients undergoing ocular surgery. Minced tissue was placed in scored tissue culture wells and grown in RPMI-1640 culture medium supplemented with 10% fetal bovine serum, 2 mM L-glutamine and 100 ~/ml penicillinstreptomycin under routine culture conditions of 95% air:5% CO 2 at 37° C. Contaminating cell types were removed by scraping them from the dish.
Histochemistry
Primary cultures of human goblet cells were fixed with 10% buffered formalin and processed for Alcian bluelPeriodic acid Schiffs reagent (ABIPAS).4 Goblet cells examined for HPA lectin histochemistry were fixed in 100% methanol, incubated in blocking buffer consisting of 1 % BSA and 0.2% Triton X-100 in PBS for 30 min followed by incubation for 1 hat room temperature with HPA conjugated to Texas Red and diluted 1:100 in PBS. After rinsing three times in PBS, coverslips were mounted onto glass slides and visualized with a flouorescence microscope.
Immunocytochemistry
Methanol-fixed cells grown on coverslips were incubated with blocking buffer as described above and subsequently incubated with the following dilutions of primary antibodies for 1 h at room temperature. Antibody to cytokeratin-7, recognizing a goblet cell-specific keratin, was diluted 1: 15 in PBS. Antibody to cytokeratin-4, specific to stratified squamous non-goblet epithelial cells, was diluted 1: 10 in PBS. The secondary antibodies, conjugated either to rhodamine or FITC, were each diluted 1 :200 in PBS and incubated for 1 h at room temperature. Coverslips were washed 3 times in PBS, mounted onto glass slides and visualized with a fluorescence microscope.
Proliferation
Goblet cells were serum-deprived for 48 hand then exposed to increasing concentrations of EGF (0, 10, 20, 40 ng/ml) for 24 h. Proliferation was determined by a colorimetric MIT proliferation assay. Briefly, cleavage of MIT, the pale yellow tetrazolium salt 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide, by active
